The past few years have seen a marked increase in the number of papers on seed science that are received for publication in Annals of Botany, from under ten per year to over 40, resulting in 44 papers on seeds published in the last two years. The topics range from aspects of ecology, through physiology to molecular biology. The topic of dormancy has received considerable attention, including papers that have examined the morphological features that regulate dormancy and germination, and the influence of dormancy on survival in a range of environments. The first four of the papers in this Highlight fall into this category
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The paper by Gama-Arachchige et al. (2010) continues a series of papers that have examined the release of seeds from physical dormancy due to an impermeable seed coat. They identify that in the Geraniaceae the mechanism by which a water gap or discontinuity in the impermeable layer is established differs from the nine mechanisms previously identified in seven angiosperm families. In response to dry heat the cells adjacent to the micropyle show a colour change and, when placed in water, swollen 'hinged valve' palisade cells adjacent to the micropyle cause the opening of a water gap through which water uptake occurs. An impermeable seed coat may also be exploited as an exaptation to ensure the survival of mimetic seeds from the Fabaceae in humid tropical environments, as shown in the second paper on dormancy (Brancalion et al., 2010) . The presence of an impermeable seed coat restricts moisture uptake from a humid environment, thus limiting the extent of deterioration and hence the loss of viability over the extended period, often years, that seeds may remain attached to the plant.
The influence of heteromorphism in the seed and/or fruits is examined in papers by Lu et al. (2010) and Yao et al. (2010) . Both seed and fruit heteromorphism contribute to two survival strategies for Diptychocarpus strictus, an ephemeral annual in the cold deserts of north-west China (Lu et al., 2010) . Upper siliques have thin pericarps and seeds with thick layers of mucilage that increase water absorption by the seed, decrease the rate of dehydration and increase the adherence to soil particles. These seeds act as winter or spring annuals, while the thick pericarp of the lower siliques prevents germination for over a year and provides a longer-term survival strategy. In the weed, Chenopodium album, Yao et al. (2010) illustrate that heteromorphic seeds (brown vs. black seeds) determine the response to salinity. Brown seeds are non-dormant and more tolerant of salinity compared to black seeds, in which a large proportion are dormant. Furthermore the ratio of brown to black seeds produced by the plant increases under saline conditions. Four further papers in this Highlight are based in seed physiology, but have links with practical issues. For three of the papers, the practical issue is seed storage. The seeds of Salix nigra show rapid deterioration during storage despite their orthodox seed behaviour. Roqueiro et al. (2010) have associated this rapid deterioration with photo-oxidation due to the retention of chlorophyll and endomembranes in the chloroplasts of the embryo. Symptoms of deterioration (reduced germination and increased mean germination time) are associated with decreases in polyunsaturated fatty acids, derived from membrane lipids, and damage to the thylakoid membranes. The influence of aspects of seed development on both the characteristics of individual seeds and their longevity in subsequent storage has been investigated by Hay et al. (2010) using crosses of two parental clones of Trifolium ambiguum as a model system. There was considerable seed-to-seed variation in a developing population, which was both inherent and inevitable. Variation in seed longevity was dependent on embryo genotype with little effect of maternal genotype or architectural factors. In the third paper related to storage, Tuckett et al. (2010) have studied three species of Trithura, from the Hydatellaceae, aiming to facilitate ex situ conservation of this vulnerable group of species. They identify a new type of morphophysiological dormancy in which neither the root nor shoot differentiates until after the embryo emerges from the seed coat. The three species are also desiccation-tolerant and hence suitable for ex situ conservation. Their seed biology is discussed in relation to early angiosperm evolution.
The implications of seed hydration for the effective application of karrinolide (KAR 1 ) is examined in the final paper in this highlight (Long et al., 2010) . KAR 1 is one of the chemicals identified in smoke that has potential for stimulating synchronous germination in different plant management situations, from range management to weed control. The optimum stimulation of germination of the agronomic weed Brassica tournefortii was associated with low ABA sensitivity and occurred in dry seeds, with reduced effect when seeds were imbibed or had dried back after previous imbibition. This effect of hydration status has clear implications for the use of KAR 1 both in practice and research.
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